Introduction
Patients and methods
The behaviour of immunoglobulins in the cerebrospinal fluid (CSF) in patients with syphilis always arouses great interest. The purpose of the present investigation was to determine whether or not the central nervous system (CNS) was infected with Treponema pallidum and, if so, to determine the stage of the infection and the characteristics of the immunoglobulin pattern that might indicate activity of the pathological process. Many authors have investigated the presence of specific antitreponemal antibodies in the CSF by immunofluorescence methods using labelled polyspecific and mono-specific antisera.'-7 Some authors have determined the total immunoglobulin concentrations by immunodiffusion methods. [4] [5] [6] [7] [8] fig  2) ; it was present in 21 (60%) patients with asymptomatic neurosyphilis (table I) . Of the 18 patients with symptomatic neurosyphilis, IgA was present in 12 (670o). In the group of nine patients with late syphilis of other organs IgA was found in five (56%).
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IgM was present in only five of the 62 patients (one with asymptomatic neurosyphilis and four with symptomatic neurosyphilis; table II). These five patients also had high concentrations of IgG (0-074-035 g/l; 7 4-35 mg/100 ml) and of IgA (0-018-0-048 g/l; 1-8-4-8 mg/100 ml) in the CSF. They also showed great variations in general CSF findings (increased pleocytosis, increased total Immunoglobulins in the cerebrospinal fluid ofpatients with late syphilis protein content, and positive results to globulin tests) and an FTA test titre in the CSF which ranged from 1/100 to 1/200. Two basic indicators of neurosyphilitic activityraised protein content and pleocytosis-compared with the concentrations of the three immunoglobulin classes in 62 patients with late syphilis are given in table III. There was a marked correlation between the increase in mean immunoglobulin concentrations and the increase in total protein as well as in pleocytosis in the CSF. This correlation was most pronounced in patients in whom both the cell count and protein content were increased.
Discussion
Our investigations showed that the mean and individual concentrations of IgG in samples of CSF were higher and occurred most often in patients with symptomatic neurosyphilis. The highest concentrations were found in patients with vascular neurosyphilis followed by those with general paresis. The mean IgG concentration was also noticeably higher in patients with asymptomatic neurosyphilis- 7 We found IgM in the CSF, but its presence in the CSF of patients with late syphilis is a rare phenomenon; IgM was detected in only five patients. Bowszyc4 also found IgM in the CSF of only a few patients with neurosyphilis, in whom there was also a high concentration of IgG. Oxelius et al,8 examining samples of CSF from patients with untreated neurosyphilis, found IgM and suggested its local production and its importance in the evaluation of activity of the pathological process. Kolar and Bukhart,6 who used immunoelectrophoresis, did not find any IgM in the CSF of patients with neurosyphilis; they ascribed their results to previous treatment of the patients they studied.
We also consider that previous treatment is the direct reason why IgM is found so rarely in the CSF. In our study population most patients had already been treated and most probably did not have an active infection of the CNS when investigated. We believe, therefore, that the finding of IgM in the CSF-which often occurs in association with high concentrations of IgG and IgA-could indicate an active pathological process. This theory is also supported by the general changes found in the CSF and may be important in evaluating the effectiveness of treatment and in detecting possible failures of treatment to arrest activity.
